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thickness is inversely as the square of the wave-length of the light, thus varying very rapidly with the colour. In some specimens of quartz (called in consequence right-handed) the rotation is to the right, while in others it is to the left. Equal thicknesses of right- and left-handed quartz may thus compensate one another.
Fresnel has shown that the rotation of the plane may be interpreted as indicating a different velocity of propagation of the two circularly-polarized components into which plane-polarized light may always be resolved. In ordinary media the right- and left-handed circularly-polarized rays travel at the same speed, and at any stage of their progress recompound a ray rectilinearly-polarized in a fixed direction. But it is otherwise if the velocities of propagation of the circular components be even slightly different.
The first circularly-polarized wave may be expressed by
£i = r cos(?i£ — fc^),         % = rsin(?i£ — /ca2);   ............ (1)
and the second (of equal amplitude) by
£2 = r cos (nt — k»z),          rj2 = — rsin (nt — kzz) .......... (2)
The resultant of (1) and (2) is
£ = f j + £2 = 2r cos % (&2 —
"*} — Wi + ^a = 2r sin \ (k2 — so that
. cos {nt cos {nt
(3)
which shows that for any fixed value of z the light is plane-polarized. The direction of this plane, however, varies with z. Thus, if ?7/£ = tan 6, so that 6 gives the angular position of the plane in reference to £, we have
indicating a rotation proportional to z. The quantities 7^ , /£, are inversely as fche wave-lengths of the two circular components for the same periodic time. When the relative retardation amounts to an entire period, (kz — &i) z — 2-Tr, and then, by (4), (9 = 7r. The revolution of the plane through two right angles restores the original state of polarization. In quartz the rotation is very rapid, amounting in the case of yellow light to about 24° for each millimetre traversed.
It is interesting to observe with what a high degree of accuracy the comparison of the velocities of the two waves can be effected. If the plane of polarization be determined to one minute of angle, a relative retardation of X/10800 is made manifest. If Z be the thickness traversed, v and v + 8v the two velocities, the relative retardation is l&v/v. To take an example, suppose that I = 20 inches, \ = ^^ inch ; so that if Sv/v exceed 10~8, the fact might be detected, [inch = 2'54 cm.]ge pieces of glass so free from internal strain as to show no revival of light when examined between crossed Nicols.
